Introduction
Epilepsy is one of the most prevalent chronic neurological disorders, affecting approximately 1-2% of the population. 1 About one third of patients with epilepsy have poor seizure control and experience recurrent seizure events despite appropriate therapy with antiepileptic drugs (AEDs). 2 The mechanisms underlying the resistance to AEDs in the epilepsy treatment are still not well-understood, although efforts to predict pharmacoresistance have revealed several risk factors such as an early onset of epilepsy, etiology, type of epilepsy, and environmental factors. 3 Moreover, genetic variants are supposed to play an important role in the development of pharmacoresistance in patients with epilepsy. Growing evidence would indicate that an increase of functional expression of multidrug transporters produces pharmacokinetic changes that modify the access of AEDs to central nervous system targets. 4 Genetic polymorphisms in these transporters could account for their increased expression and/or functional activity. (rs1045642), in exon 26 may decrease the levels of mRNA and protein or alter the protein structure and substrate affinity. 6 Several studies have focused on this common SNP to explore the association with disease development and drag response in epilepsy but none have been conclusive. 7, 8 In the light of these controversial findings, the aim of the present study was to investigate whether c.3435C>T polymorphism is more prevalent in patients with epilepsy versus control subjects, and whether this gene may serve as a biomarker for pharmacoresistance in TLE.
Materials and methods

Patients
A total of 175 patients (98 women and 76 men; mean AE SD age: 47.90 AE 17.64) with temporal lobe epilepsy (TLE) were included in this study. Data and evaluation procedures on our TLE patients have been reported in greater detail elsewhere.
9-10 All patients received a diagnosis of non-lesional TLE, based on comprehensive clinical, neuropsychological, electroencephalographic, and brain MRI evaluations. The diagnosis of TLE was mainly based on typical temporal auras and/or interictal EEG discharges with a maximum over the temporal lobes. In all patients, brain MR images were obtained using sequences and slices to optimize visual detection of mesial temporal structures. Based on the MR study, the TLE was classified as non-lesional if no focal mass lesions such as cerebral tumors, cortical dysgenesis, vascular lesions or malformations, or post-traumatic scars were detected. TLE patients with neuroimaging evidence of mesial temporal sclerosis were included. Brain MRI study revealed evidence of hippocampal sclerosis (Hs) in 32/175 (18%) patients. In all patients, the most utilized AEDs were carbamazepine, oxcarbazepine, lamotrigine or topiramate as monotherapy or in combination. According to the International League against Epilepsy, 11 drug-resistance was defined as the failure of adequate trials of two tolerated, appropriately chosen and administered AEDs (whether as monotherapy or in combination) to achieve seizure freedom. Patients were classified according to whether they had drug-responsive (n = 134) or drugresistant (n = 41) epilepsy. Neurological examinations were unremarkable in all patients. None of our patients had mental retardation. We also enrolled 175 healthy controls (93 women and 82 men; mean AE SD age: 72.5 AE 6.8), matched for sex and ethnicity. Patients and controls were genotyped for detection of the c.3435C>T polymorphism using TaqMan Allelic Discrimination assays, on an Applied Biosystems PCR platform. All patients and controls were Caucasian and were born in Italy. All tested individuals signed the informed consent for the genetic testing.
Genotyping and mutation analysis
Genomic DNA was extracted from the whole blood using Wizard Genomic DNA purification kit according to the instructions of the supplier (Promega, Madison, WI). Samples were genotyped for the c.3435C>T (rs1045642) polymorphism (GeneBank: NM_000927.4) by TaqMan based allelic discrimination assay (Applied Biosystems, Foster City, CA, USA). Assay conditions were in accordance with manufacturers' protocols. Fluorescence outputs were quantified in real time by using a 7900HT Real Time PCR System, and the data were analyzed using SDS software, version 2.2.2 (Applied Biosystems). 
Statistical analysis
Results
No significant deviations from Hardy-Weinberg equilibrium were observed in epilepsy patients (p = 0.93). Moreover, our sample gave sufficient statistical power (>0.80) to detect the difference at the 0.05 (two-tailed) level. Table 1 shows the genotype and allele frequencies of the polymorphisms in the MDR1 gene for both drug-resistant and drug-responsive epilepsy patients. The distribution of MDR1 c.3435 C>T genotypes within drug-resistant and drug-responsive groups were not significantly different from that under Hardy-Weinberg equilibrium (p = 0.76 and p = 0.79, respectively). No statistically significant differences were detected for the genotype and allele frequencies of the polymorphisms in the MDR1 gene between the drugresistant and drug-responsive groups (p > 0.05). Moreover, there was non-significant odds ratio ( Table 1 ), indicating that response to treatment was not affected by the presence or absence of the MDR1 polymorphism. 
Discussion
The mechanisms of drug resistance in epilepsy have not been established. Various genetic polymorphisms in the MDR1 gene could be linked with altered in vivo transport activity of P-gp, which could be a facilitator in drug-resistant epilepsy. 5 It has been speculated that the common SNP c.3435C>T in the MDR1 gene, specifically the 3435CC genotype, is associated with drug resistance to anticonvulsants. 8 Although several association studies on the MDR1 gene with drug disposition and disease susceptibility have been completed to date, the data remain unclear and incongruous. Therefore, in the present study, we investigated the common SNP c.3435C>T in the MDR1 gene in drug-resistant and drug-responsive epilepsy patients.
Results of the present study demonstrated that genotype and allele frequencies of c.3435C>T polymorphisms of the MDR1 gene did not differ between drug-responsive and drug resistant epilepsy patients. The results from various studies focusing on the role of MDR1 c.3435C>T polymorphism in AED responsiveness are conflicting. 7, 8 Consistent with the present study, several studies have found no significant associations between drug-resistance epilepsy and the MDR1 c. 3435C>T polymorphism ( Table 2 ). The differences observed in these reports may be due to the ethnic differences in genotype/allele frequencies, because genetic polymorphisms often vary between ethnic groups.
In conclusion, we failed to show an association between the c.3435C>T polymorphism and the risk of drug-resistant epilepsy in the study population. The limitation of the current study is the small sample size. So, our results cannot definitively rule out a role for this gene, although derived from a small but ethnically homogeneous sample size, but provides further evidence that although the MRD1 gene has been highly investigated and plays many important roles, it is unlikely that the polymorphism c.3435C>T plays a major role in the development of epilepsy or in drug resistance to anticonvulsants. Despite the biological plausibility, several studies, including our own, have now failed to confirm a relationship between the c.3435C>T polymorphism and drug resistance. The limited contribution of a SNP should also be taken into account. Because the inherited component of the response to drugs is typically polygenic, 12 the impact of a single gene may be confounded by influences from other genes and by environmental factors. It remains to be determined whether haplotypes in the MDR1 gene play a role in epilepsy susceptibility or in the risk of drug-resistance. 
